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o p - I n P J: 19 0±tl{±. p-InP^12t. Il]tff*&^2 
S-^mf^^^tifz InGaAsPS26i:. InGaAs PS J: ^j:hmibjh^m 
30t. I n G a A s PUct 19 4^^^^-->^"ll 2 4 n-InP^ctl9^ 
^ft^fH^® 2 2 <i:. MQW^^n.m2 0 t:/}mf&^tiX\^^^o MQWfS14^2 0. 4^ 
FHlii2 2. ^^-->re2 4. Si63i<^^3 0:S.?/I nG a As P^2 6(i. 

7°(7)Ml§iJ(c(i, n- I n P/iJ: 19 =fc'2)ffi*!)ii<^S3 8«M$tLTV^^o MQW 

f^^m2 oRz/mnb^^ms 8±Kii^ p - 1 npm4 o-/}mm^nx\^^:ho p 

-I nP^4 0±tC(i, p-I nGaAsmX^^j:^:n>'$r^}.^42 ^iftLX 
An/ZnX »9=^'SmS4 6 ^^'ffM^ ^TV^^o aa6?ic^^ 3 8±tC{i. Au/ 
G e J: i9 ^-^m^S 0 /i>^^M $ tiTv^^o 4^##** 1 OOTSt^fi^ A uXZ 
n=t f9^'i>«=^5 4«M$ti-Cv^^o p-InP@12, 40. W^ib^^m^ 
8<7)SaiM±iC(i, n^m^fbMJ: =&'2>j*li)^4 4 :*-'S^^^xrv>^o 
[0 0 6 6] 

soAgii(i. 1114 (c) tc^i-ct^tc, ^^fi^titiiai (c) t^^-r^i^M 
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[0 0 6 7] 

I nPS4 0 =^^^LTMQW^I&tt® 2 OUfiA^tL, ffT^g 2 2 S.Mi6:ii<^ii 

3 8*^L-c«^5 Qi)-h'^\^^^iiho MQWrS'ftS2 0 tmigiifiJ':Ji±o« 

»iL=^-aA-r'5>^<htcJ: MQW?Stt^2 0 ■ef&7l&L/::«^W;f'f&T-2 Sic J; 
[0 0 6 8] 

^aA-r-So m^4 6 7i>-'b-aA^;}x;'cm»^{i. p-I nPgl 2. ai6^^^3 
OS.^^1 nGaAsP^26 =^ ^ LT^^ - > 2 4 {CyiA^ti, 2 
2Rrfmib^^m3 8 ^^tr«^5 O/ii-'b^il^tB^tL^o 2 4 

^j:m^f\^iim{}-^^ ho DFB (iMr&^Sf b-t ^ o L fzif 

oT. DFBHigr^ftfi. ^^-^^^^^©2 4 icr±A-r^«v)f£Uct l9$lJI®1-'g)C 

[0 0 6 9] 

o 

[0 0 7 0] 

S -r, Mx.{f/f^Mt>?^Jt7&^^ 1 X 1 0 18 c m-3<0 p - I n P J: 
1 0±C, f!jx-{fMOC VDritC J: ^ax{i~fli)¥:6^^2 0 0 0 nm. ^l^tJ^t^ 
75)U X 1 0l8c m-3(7)p - I n Pg 1 2 ^WB.-fho 
[0 0 7 1] 

p - I n P^ 1 2 JitC, 1^1? 2 0 0 nm<7) l . l 5 ;« mafifeco I n G 
a A s P® 2 6 ^ff^fig-f^o 
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[0 0 7 2] 

^ I nG aAsPm2 S'kJ^-y^y^'L. InGaAsPe26 (T^^MlcmtJft^ 
T-2 8 ^^FM-r-Bo lllfmT-2 8<7)lf y^Pa^PKi, -B^Jx-lf 2 4 0 n m t i-^o 
[0 0 7 31 

>X^^r\ 8:^mj^^Kfzl nG a A s Pm2 6±lZ^ mx.l^MOC 

YDm^^ 0> 0 0 nm<7>p - I n PgJ: 4^^ili6iic;^© 3 0 ^ffMt" 

^ (ins (a) ) o 
[0 0 7 4] 

ffii6jii<;^^3 Oiiti. '0^!lx.(fMOC VDviHJ: -POi-ff MJ¥75^^2 9 
Onm. 1. 3 jum^]&<Dl nG aAsPmt. mK.l^mW--^^l & 0 nm. yfm 
t/f^JST&n X 1 Ol8cm-3on- I n Pmt^fmir^o -9 LT> Jli6^<J?^^ 
30±tC. I n G a A s Plict 19 ^^^^-->i5^*/l2 4 n-InP^J:»9 
^j:^^mm2 2 tifmir^ ms (b) ) o 
[0 0 7 5] 

^>:v>-e. ^mm2 2±iz^ m^i£cvDmzj;:y). vun^m^cms 2^Jt« 

[0 0 7 6] 
[0 0 7 7] 

v'j 3>^'fbM3 2 ^-rx^ <h tr. >4'f^^2 2. f^^-->i/^. 
aA6ii<J^^3 OS-t^'I nG a A s PiS2 6 ?rJ^y^>^*L. S O AgP<7)ff 2 
2. ^aL-^>'i>'*®, ae6^«^@3 OS.y'^I nGaAsP®26 ^B^-f^ (El 
5 (c) ) o 

[0 0 7 8] 

^>:v>t:\ mK.t£MOCVDmzX 0. fiJx.{f/5^t>?^J^^^U X 1 Ol8cm-3. 
Mi¥75^1t5 5 0 nm<7)n- InP^^p-InP^l 2 ^izM^J^M-^ ^ o 
n-InP/iii. 't'FBl]i2 2 ht5t?^Lv^l¥$tC>^-& J: ^ tC^:Ri-^o ^dLT 
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[0 0 7 91 
[0 0 8 0] 

o 

[0 0 8 1] 

>X^^X% MQWS14S2 0_LIC. Mx.{^C V D'^IC J; ^} . v';n>^'fb^3 6 
[0 0 8 2] 

M3 6 (BIS (d) ) o 

[0 0 8 3] 

V'; n>'^fl:M3 6 LT. T T G ^--ff^OMQWyStt^ 

2 0^ ft'ra/S2 2. f-^-->^*e2 4. mub&^ms O. InGaAsPll2 

^yyL. m^l>^^^:^n . 0 fxm(D;^^7.Yy ^ ■fi'Um-fh (BI4 (b) , ( 
c) =^#BS) o 

[0 0 8 4] 

>k^^x\ m^\m2, (c) wmz (d) c^-rmi^jfeBa?jcj:^7fc4^3i#: 

^«cO»5t:^-^^|SI«tcL-C. Si6iA<^@3 8. p - I nPji4 0. ^^1^4 4 
>«M4 6, 4 8, 5 0, 5 2, 5 4 . M#t|5*lhl^ 5 6 ^^f^^f^ - <!: 13 J: I9 

[0 0 8 5] 

i<7)J:9tc. 2^^i&f^E^J3 i ^##*«±t;> TTG-DFB If t 
S O A ^^«i-^OT% T T G - D F B V--9-"<7)#i!^T'^)^iS^9cJ.o)J;v^?^S 
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[0 0 8 6] 

im 3 mmfm] 

[0 0 8 7] 

[0 0 8 8] 

m:^7t##^^atM'&'S*(i. SOAgpniBV^T. p - I n 1 2 hTg|5 
Vmi S t<Dm[Z^ m^itmW^^^ O O nm. -^mWi^^i)^! X l Ol^c 
m-3<7) n-InPg60^> '^iJ;i(imJ¥5{»^' 5 0 0 n m, '^-m.Wi^^i)^ 5 X 1 0 17 
cm-3(7)p- I nP^e 2 tiim^^flX^^^^h^ltK^Wh^o 
[0 0 8 9] 

T^^ ^ y Kg 1 8 0TS^::^ n - I n Pii 6 0;5.t/p - I n P® 6 2 ^ffM 
i->5>i^:m: 0. #2l#*«l 0 Vm 1 8 t<7)^ti(i. pM#«#: 

mtn m^mw-m t n m Lm.m ^ n/c p n p n ^^mm ^ ^mwm-^ 

^^W^St^ct S 0 AOMQW-zS-ttH 2 0 t^viXi-^ 

m»fLi;=t'S)TTG-DFB V--r<7)MQW?!§-ttJi2 0 liZ'&X-t hmM^<Df^m'^ 

[0 0 9 0] 

mm.-Hm\z^^i^m2 (b) tc^-t-xfinjsv^-r. rgp^^^ y k/ii 8 t^an 

- I n P ^(7)^S 1^565: ^> n-InP^60^p-I nP^62t «:^Si->2> 
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[0 0 9 1] 
[0 0 9 2] 

p n^^^^itCct o#s#^+si 0 tr^^ ^ y K« 1 8 t(7)rB^<Dm%m^j:m^ 

14^|6]±L/c;6^ n - I n Pg6 ORZ/p - I n 6 2 O'ft^ ^) 'B?!l;t{« 
j^T^^^B 0 0 nm(D^m^^l n PM^Wf ^ X ^ iZLX i> X^^^o ^^^141 nP 
mt LXli. m^i£l X 1 Ol7cm-3o?M-rF e ^ K-^tfj I n P/i^Mffl 

[0 0 9 3] 

tfz. ±tmmfmxii. o trsp^ v-y ymi st<Dmiz. n 

- I nPge 0:5:t/p- I nPil6 2 «0 2 o<7)4^2g#:ll ^l^ltfj/iN 3iiW.±(7) 
^iStt-5> J: ^ LT ^ J: v^o 
[0 0 9 4] 

[0 0 9 5] 
[0 0 9 6] 

117 (a) h ^-r 7'<7)5£^:^f6]tcf[Jo7^cmH&l&f®EI. [17 (b) (ilH 7 

(a) (OA- A' mmmKf^^fzTTG\^-^^U(Dm^mmm. mi (c) {i® 
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7 (a) coB-B' ^mmi^r^-ofzsoAU<^mw^m'mm-c$>^o 

[0 0 9 7] 

^^MBlFj;J:^7fe#':»f*^^M(i, m? (a) , (b) Ic^-Ti^t;, TTG 

SOAflJti. MQWi^nm2 0 tn- 1 nFmt(D±Tmi^^-^mx-^^.^.. 
^mm2 0;^^^SOAg|5tlM^ELTV^^.a;tci3v^T. ^ 1 J; ^ Tfc^jgf* 

^mt^4^o-Cv^-i>o -r4^^-^. [17 (a) , (c) tc^-TidU. SOAgpco 
MQWvStt® 2 0±C{i. ft'F^S2 2,h. n - I n P® J: ^ ^ KS 

3 4 a«M$^x-Cv^>2>o t/c. S O AgRco^^it^ J: d Ic^^M Lt^cC <!: 
f^v^ SOAg|5(04^2i#:*1^Sl OTMiliJiC. S O AizmWLi'i^X-r^fzib(Dmm. 

4 8 /6^1Stt^>n-Cv^^o 

[0 0 9 8] 

2^^Wm^J3j;^^#^#:^gT'{i. «^4 8 i:m^5 2 t <7)rBllCRff^<7)«JE 

(i, ^3>#:^^l ORl/p - I n Pe 1 2 LrMQW'/SttS 2 0 liffiA^tL 
. •t'^®2 2. i^^'^ y Vm3 4 a ;S.?/ffi*!)Ji<i^^^ 3 S^^Ltm^S 2;^^^ 
dl^m^fi^o MQWrl&14g2 0 UB'f^<7)«»iL^-aA-r'2>^<!:l^J: > MQWr!^ 

4'fBlg2 2RZ/±U^ y y Vm 3 4 a X n ^ ^^mm<^m^ ^W-ofz 
n-I n Pe56^^ff^^$tL-CV^^7t:i6. W^^giit^jfi: =^ 76^^ "^j^S-tt® 

[0 0 9 9] 

L/::7:>^^or. TTG V'-+P'^tii3tt'5>"^:Rnri^<7)tlJt4Pt S OAg|5t;i3lt'2>7feii 

[0100] 

$^jt:^StC;fctt^lll2 (a) - (b) (DH^^m^-rhtti^liZ^ US (a) <7) 
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[0 1 0 1 1 

^<7)J:9H, ^mmfm^zXiXl:^. ^##:*«±t3> TTG-DFB P-Hf-^ 
SOAt **«i-^<7)-t:\ TTG-DFB ^--ifco^mT'^^aiMojAV^i^^S 
TOtSH^t#^-i<h75^^-e^^t <h<)tc. SO Ate J; «5 ai;'j7fe^;^1ist3iiiPi-'i> ^ 

[0 10 2] 
[0 10 3] 

I^O^f^mi (b) H^-rt#iit3:fov^-C. Si6ii^ii3 8co:£flJcOp- I nPg 1 
[0 10 4] 

[0 10 5] 

v^Tij^,0^i-^o ^jb\ E117!jMI2i7lc^-r^l7!;M^4mW^at;J:^7fe#S^*: 

[0 10 6] 
[0 10 7] 

^mmfmjzx^it^mi^^mni. m^&^^j^m^imnzjjkirmimmfmiz 
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x^ift^mi^^mmtrnm-tr^^o ^mmfmi-zx^it^m^^mii. ttgi^- 

[0 10 8] 

t4)i2 0a(i, TTG lx-^f'g|S(7)MQW?Stte2 0 i:(±M4^ '9. J':JlTOt#jtm; 
[0 10 9] 

i-^t)^. Tg|5^ 9 7 1 8±tl(±. 1. 2 5 ;«m&^<7) I n G a A s P ct 
19 J^^MI¥4 0 nm<7)S CH/i«^j3K^;}x-CV^^o SCHe_LU(i. 1 . 2 5 
ma^<7) I n G a A s P ct «9 ^^'SMl? 1 0 nm(7)/s'; Tg<!:. 0. 8%c7)J±||bM 
A^n/c InGaAsP<tJ9 ^^Ml? 5. 1 nm<D^Rm t-^^^ MLmm 
^fiX^j:^. 6^(7)#^^^;tt. MQW<7)P LrSft^^n . 54/imT'^)^^m 
ft^#Pe7&^'ff:^^^tLT\/^-?>o #SMT-#P^-t(;(i> 1. 2 5 ma^O I n 
G a A s P ct «9 ^'2>M)?4 0 n m<0 S C HStJ^'J^^^ tlTV^^o 
[0 110] 

^icv^-e. T§P^^ >y KS 1 4, 1 8 Jiti> i5iJx.(^M0C VDvit3 J: 1. 1 
5 mlifi5:<7) I n G a A s P ct (9 1 0 0 nmOS C Hg 1. 2 5// 

m^fiKO InGaAsPJ:«9 ^j:^mm4 0 n S C i: ^jt^-f^o 
[0 111] 

Z(D X ^ lzL'Cit^^mi^^W:^mJ&-r ^ ^ t X TTG-DFBlx-^f^: 
S O A i: (7)^^ U JS i: T ^S-t^/i <7)t#it ^ ^ n-e ^ftii'fL-r >1 § ^ o 
[0 112] 

^coi^tc. ^^M^t^f^ ititf. TTG-DFB l---»f i: S OAi: tcM^t^S) 
f§t4S1tit^t^ffli-^<7)-C\ TTG-DFB Ix-Hf <h SOAO^tit^-etL-etLft 

[0 113] 

±fa^w^t^,T'(±^ 1 mmjfmiz x ^7fc^*#^et^43v^T s o asrco 
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[0 114] 
[0 115] 

[0 1 16] 
[0 117] 

00~1000/i m@Jt"e*'5)o 
[0 118] 

^4||»SKtcJ;^7fe#':»#;^e-ei±, TTG-DFB lx--»f(7)-/gtijSHr±A 

TT G \y~'^Ut S O AUtiim%^l>z=f-i^L^'r^^o 
[0 119] 

i ^ ^4^S#^S <7) J; ^ H T T G 1/ — If g|5 i: S O A SB (7) Pb^ 
[0 12 0] 
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[0 12 1] 

M^I^lt^<?)-e\ TTG I/-^fg|5t S OAa5<i:<7)P^(7)m^fi^4^^^^WJi-^ 
[0 12 2] 

[0 12 3] 
[0 12 4] 

^^M?f^^-JCj:^7fc4^2g#:^g{i, H 1 0 J: 0 tc> T T G ^--TgRtc j3 

w-r ^ -r - 6 8 m^n v> ^ ^ t ^ o 

[0 12 5] 

Ltzm^^. TTG-DFB V-Hf (7)^1^14® <7)ilii -^-y^. h ^ "T^G 4 cOipS) 

s OA<7)rs-ti5<75iiis (Tf+f-x h ^^ye 6<7)iiis) .h;^^'^^^ ^ ^tJ^^^^o -coj; 

0 'itt'^. J:^7t^^#:^e<7)i: ^ T T G 1/ — S|5 1 SOAUt 

<Dm<om^l<Zr-~^^yt^^^6 8 ^^It^dillJ: . T T G - D F B ^--if t 
S 0 A O ffi H is 1 1 7fc«^ =^ ® ^ <!: § >5> o 
[0 12 6] 

^f|£{i\ TTG-D F B ^--if'<7);fg14gcoi|iS:^M . 0 // mt:\ SOAOvSI^/l 
<7)ilii7&n. 6 yt/m-eab-SJ*^. TT G l/--ifS|5t S O At|5<i:(7)rBlli. S$ 1 0 0 
/uml^l±(Df--^mM^^6 8 =^l^lt'2>-<!:t^J: 0 ^ T T G - D F B l^-Hf i: S 
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o A ^ <7) tt ^ * t^^&Mt- - 1 ^^t: ^ ^ o 

[0 12 7] 

4^4b\ TTG l^-^fgr^^l^.t/S OAgl^iicor^H. ^6ll»S</)J: ^ U7tf§li^ 
^JiiliS U ^-^ L ^ ^'itm-mm ^ W-r ^ it ^> o -C {i . >r c7)^^r^S&g|5<7)f^;|^ 

[0 12 8] 

:i(DX^[z^ ^^W^i-jc i TTG i^-^ffl^t S O Agr3t(7)r^(c, 
/^°^SM^Ix^t'6(7)-C^ TTG-DFB SOAt(50rBlUibnt'5)7tM^ 

[0 12 9] 

8 mm^m] 

m\^^xmM-t^o 'fc:^. laiTIrMlill 0H^t-Sl7!;M^7llMm^,t3j;^7lfc# 

[0 13 0] 
[0131] 

^##:*«l 0±lCi±. IIi5:OTTG— DFB lx--r7 0 TTG— DFB 

If 7 o<7)^^t3^tL'e^tL^^^tt/c^mo^^^j^7 2 mm<7)ytm^n 

^iiipSi"^ S OA 7 6 hi^mik^rLX^^^^o 
[0 13 2] 

#TTG-DFB Ix-Hf 7 0{i. 5:v^i;M^'2>l&M4^>i:>tSft^^ LTv^^o T 
TG-DFB Ix— 9-7 0 h LTti^ ^ 1 7!?^^ 6 ^M^^li J: ^7^:^2iff^m<7) 

TTG-DFB U-^f^igffl-r^-<h:^^^-e^^o SOAtCii. S 1 6 HJfe 

[0 13 3] 

^S?^iS&7 2 i: LTli. I n G a A s ^ ^ L. InP^^r^^yK 



ttiiE# 2003-3057866 



#SI 2002-306832 



^-i^': 26/ 



5 0 nm. ^Mt/?#Jt5&^' 2 X 1 0 17 c m-3<7) p - I n ^fflv^^ ^ ,!: tJ^^ 
t:§^o 3Tii<?:LT{i. )jm;^/^^2 0 0 nm. 1. 3/.m«(7)y>K 

-yi nG a A s PM^m^^^ ^ ti)^X-^ AlU^ "7 y VM t LT{i. '^iJx.Ji' 
. mW-i)^3 5 0 nm. '^mi}i^Wi^^2 X 1 0l7cm-3<7)p - I n Pe^fflv^;SC: 

[0 13 41 

Tt-^?^^? 4 i;(±. 'D?!lx.(f#-t- K^^*«M (MM I) 

>2.o MM I it^ilk^^m^^tzi^^. -^mt 4 0 X 3 0 0// m^IS-e^ 

[0 13 5] 

G-DFBU—ift-"D<DSOAt^mmLtiZtiZBE.fz^mm^^^o -C7)J: 

d izLxit^mi^mmimf^'r^^tizx ^im<7)TTG— dfb u-^fizx 

oTJ: ^ fZi^^-i^^osmm^n^ ^ t:^^X ^ ^ t t ii i^z^ soaicj: tti;':^^ 

[0 13 6] 

Ate J: }}ai:^;7l^:^:^||ls^3^iJpi-^^<^^?-e|;^o 

[0 13 7] 
[0 13 8] 

Lfz^^. i^m^mi^mu^m^^fzyt^mi^mmKis\^^xi>\simKmm-r^zt:/}^ 
x^^ho z<^m^. ±t^mmfmjzii\^^x^m<Dmmm^xtim^^xo^z-rti 

[0 13 9] 

ttz. ±$immfmxii. i nFmm^:m\^^fzit^mi^mw:i>z'D\.>x7r:Lfz^^ 
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[0 14 0] 
[0 14 1] 

[0 14 2] 

HufE^#^»«i:H«lB^20fS14^i:<7)ratc. mfffiS 2 #mM<7)^ 7 y Kg>6^^ 
[0 14 3] 

(#|E 3 ) #f B 2 f B«<7)7fc^##^B :J3 V > T . 
[0 14 4] 

[0 14 5] 
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[0 14 6] 

(#SS 6 ) -ft IS 5 f S«C<7)7t#*#^ffi U i5 V ^ T . 
[0 14 7] 

(#IE 7 ) #IB 1 lE«<7)^i(i^#:^gt;^v^T. 
[0 14 8] 

(#ffi 8 ) #ffi 7 lBmo^#S^^«lCi3V^T. 
[0 14 9] 

9 ) #IE 7 X(i 8 f£mo^ifi##^StCi3V>T, 



[0 15 0] 

(#fSl 0) #fB9feiicO^#S#:^etci3V^T. 
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[0 1 5 1 1 

mm 1 1 ) 1 tjm 1 0 (D\.^-rM- 1 jgt;fsmo7fc4^2»#^®t3i3v^-c 

[0 15 2] 

(#fe 12) #f£ 1 7!;M 1 1 <7)v^-rtL;{)^ 1 ]SUfEfc<7)^#*#:^mt^:fc^^T 
[0 15 3] 

[0 15 4] 

(#fB 1 4 ) #fa 1 T^S 1 3 (D\^>-rM- 1 :^tc|aig<7)^4i##:^atc^v>-C 

am 1 5 ) #fd 1 1 4 <7)v^-rtL/i>- 1 mi<ztm(o^^mi^mmi:-is\^^x 



miiEilf 2 003-3057866 



mm 2002-306832 



^-v: 30/ 



[0 15 5] 

i^l±(Dm^. ^l§B^tcj:ti{i\ ^mi^mEL±^z^ TTG-DFB I^-- so 

Atimm-r^(ox\ ttg-dfbv - -if co^m-e h ^ isi5c j-o/Tx V ^Mft nx^ 
mm^SrW^ ^ t^^x-^ :h 1 1 ii soAi,zxy)mt}iti±^nizmi]u-r^:it:/)^ 

imi] 

^^m<^mimmMWjzx;byt^^mi^mw:(^mmijm^7f:'rj:mmmm (-eo 

1) X$>^o 

m3] 

2) X^^o 

[1114] 

[05] 

o 

[me] 

m7] 

:^mm<om 4 mmfmjz x ^yt^mi^mmom^^Tj^-rmmmmmx^^o 
^^m(Dm 5 mmfmjzx^ym^mi^mm:(7)m^^7f^-twt^mmmx$>^o 
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1 0 
1 2 
1 4 

1 6 

2 0 
2 2 
2 4 
2 6 

2 8 

3 0 

3 4 
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